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57 ABSTRACT 
A radiation curable coating media can be cured without 
using a laminating material prepared otherwise by run 
ning a continuous belt-like supporter so as to contact a 
back side of a portion of the substrate with a front side 
of a portion of the substrate coated with a coating media 
to form a laminated portion, wherein curing of the coat 
ing media is conducted by irradiation with a radiation in 
the absence of oxygen. 

7 Claims, 2 Drawing Figures 
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PROCESS FOR CURING RADATION CURABLE 
COATNG MEDIA 

BACKGROUND OF THE INVENTION 

This invention relates to a process for curing a radia 
tion curable coating media. 
Curing reactions by radiation are mainly conducted 

by radical polymerization, so that there takes place an 
oxygen inhibition of the reaction on exposure to air. In 
order to avoid such a trouble, it is general to conduct 
the curing reaction under an inert gas atmosphere. But 
this process has the following disadvantages: 
(1) Since a large amount of an inert gas is required, the 

cost of equipment and operating cost become higher. 
(2) Since the oxygen concentration changes with an 

influence of coating speed, it is difficult to control 
curing properties at a constant level. 
In order to improve such disadvantages, it is pro 

posed a process wherein oxygen is excluded by laminat 
ing a overlapped material which has been prepared 
otherwise on a coating media (hereinafter referred to as 
"the laminating process'). The laminating process has 
advantages over the above-mentioned process in that 
the inert gas is not required, and the control of cured 
properties is easy due to no change in the oxygen con 
centration caused by coating speed. But the laminating 
process has the following problems: 

(1) It is necessary to prepare various sizes of over 
lapped materials. 

(2) Since the overlapped materials are deteriorated by 
radiation, there is a limit for re-use. Thus, the over 
lapped materials should be exchanged in a certain per 
iod. 

(3) Since special unwinding equipment and winding 
equipment for the overlapped material are necessary, 
the cost of equipment becomes higher and a place for 
such equipments is also required. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a process 
for curing a coating media by radiation overcoming the 
problems of the laminating process. 

This invention provides a process for curing a radia 
tion curable coating media which comprises 

running a continuous belt-like substrate so as to 
contact a back side of the substrate with a front side of 
a portion of the substrate to form a laminated portion, 
on where coating a radiation curable coating media on 
the front side of the substrate, 

contacting the coating media coated side with the 
back side of the substrate at the laminated portion to 
exclude oxygen from the laminated portion, 

irradiating the coated coating media with a radiation 
to conduct crosslinking at the laminated portion, and 

winding up the substrate having the radiation cured 
coating thereon on a reel. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view, arranged in the 
method of a flow diagram, of apparatus used for one 
embodiment of the process of this invention, and 

FIG. 2 is a diagrammatic view, arranged in the 
method of a flow diagram, of apparatus used for another 
embodiment of the process of this invention. 
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2 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

As the belt-like substrate (hereinafter referred to as “a 
web'), there can be used continuous webs made from 
paper, cloth, plastics e.g. polyester film, polypropylene 
film, polyethylene film, metals, e.g. aluminum foil, cup 
per foil, etc. (including vacuum metallized tapes), and 
the like. It is preferable to use webs which hardly ab 
sorb radiations and are a little in deterioration by radia 
tions. 

Further, since the web should have both good anchor 
and release properties for the coating media cured by a 
radiation, it can be surface treated, if necessary, by 
coating an appropriate undercoating agent on a front 
side or a releasing agent such as silicone, long-chained 
alkylester etc. on a back side. 
The coating media to be used are adhesives, sticking 

agents, printing inks which are curable by a radiation. 
The main component and sometimes one or more addi 
tives added thereto should have reactive unsaturated 
double bonds which bring about the curing reaction by 
the radiation energy. Examples of the radiation reactive 
unsaturated double bonds include an acryloyl group, a 
methacryloyl group, an allyl group, a vinylene group, 
etc. Considering reactivity, the acrylic double bonds are 
preferable. 
The radiation curable coating media may contain one 

or more conventionally used polymerization initiators 
and chain transfer agents for regulating the reactivity, 
or one or more conventionally used additives depend 
ing on purposes. 
The radiation usable in this invention includes not 

only ionizable radiations which are active energy rays 
such as a-rays, R-rays, y-rays, neutron rays, accelerated 
electron beams, but also ultraviolet rays. 

This invention is illustrated referring to the drawings. 
FIG. 1 is a diagrammatic view, arranged in the 

method of a flow diagram, of apparatus used for one 
embodiment of the process of this invention. A preced 
ing portion of web 1 continuously supplied from a web 
feed reel runs via laminate rolls 2 and release rolls 4 to 
a coating apparatus 5, by which a radiation curable 
coating media solution 6 is continuously coated on a 
front surface of the web. The coated preceding portion 
of the web is continuously sent to laminate rolls 2 and 
release rolls 4, wherein the coated coating media is 
contacted with a back side of a succeeding portion of 
the web supplied from the web feed reel to form a lami 
nated portion between the laminate rolls 2 and release 
rolls 4 so as to exclude oxygen from the laminated por 
tion and at the same time the coating media is subjected 
to irradiation from a radiation source 3 to conduct cur 
ing treatment, and finally the cured portion of the web 
is released off from the back side of the succeeding web 
and wound up by a wind-up reel to give a product 7. 

FIG. 2 shows another embodiment of the process of 
this invention. A front side of preceding portion of web 
1 is first coated with a coating media 6, which is mostly 
cured by a radiation from a radiation source 3 so as not 
to stick to laminate rolls 2 and release rolls 4. The 
mostly cured preceding portion of the web is again sent 
to the laminate rolls 2 and release rolls 4, wherein a back 
side of the preceding portion of the web contacts with 
a coating media coated on a front side of a succeeding 
portion of the web to form a laminated portion between 
the laminate rolls 2 and release rolls 4 so as to exclude 
oxygen from the laminated portion. At the same time, 
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complete curing of the preceding portion and mostly 
curing of the succeeding portion of the web are con 
ducted by a radiation from the radiation source 3. The 
back side of the cured preceding portion of the web is 
separated from the mostly cured media coated front 
side of succeeding portion of the web and wound up by 
a wind-up reel to give a product 7. In FIG. 2, numeral 
5 denotes a coating apparatus. 
As mentioned above, according to this invention, it is 

not necessary to prepare a overlapped material other 
wise for excluding oxygen and it is sufficient to use a 
roll of web which acts as a overlapped material and as 
a substrate for coating a coating media thereon. There 
fore, it is not necessary to use special unwinding and 
winding equipment for a overlapped material unlike the 
known process mentioned above. Further, the process 
of this invention can be conducted economically effec 
tively and is suitable for industrial production of radia 
tion cured composition coated webs. 
This invention is illustrated by way of the following 

Example. 
EXAMPLE 

A transparent polyester film having a thickness of 50 
um and treated at a back side with releasing agent was 
used as a web. Using the apparatus as shown in FIG. 1, 
a radiation curable coating composition was continu 
ously coated on a front side of the operating polyester 
film at a rate of 10 g/m2 and a laminated portion was 
continuously irradiated by ultraviolet rays from a high 
pressure mercury lamp at a dose rate of 2X 10 J/m2 to 
cure the coating media. The cured portion of the poly 
ester film were continuously peeled off from a back side 
of succeeding portion of the polyester film and wound 
up on a reel to give an adhesive sheet. 
What is claimed is: 
1. A process for curing a radiation curable coating 

media which comprises 
running a continuous belt-like substrate so as to 

contact a back side of a portion of the substrate 
with a front side of a portion of the substrate to 
form a laminated portion, 
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4. 
coating a radiation curable coating media on the front 

side of the substrate, 
contacting the coating media coated side with the 
back side of the substrate at the laminated portion 
to exclude oxygen from the laminated portion, 

irradiating the coated coating media with a radiation 
to conduct corsslinking at the laminated portion, 
and 

wind up the support having the radiation cured coat 
ing thereon on a reel. 

2. A process according to claim 1, wherein the front 
side of substrate coated with a radiation curable coating 
media is contacted with a back side of succeeding por 
tion of the substrate at the laminated portion. 

3. A process according to claim 1, wherein the front 
side of substrate coated with a radiation curable coating 
media is contacted with a back side of preceding por 
tion of the substrate having mostly cured coating media 
on the front side of the substrate at the laminated por 
tion. 

4. A process according to claim 1, wherein the radia 
tion is an ionizable radiation or ultraviolet rays. 

5. A process for producing an adhesive tape which 
comprises 

running a continuous belt-like substrate so as to 
contact a back side of a portion of the substrate 
with a front side of a portion of the substrate to 
form a laminated portion, 

coating a radiation curable coating media on the front 
side of the substrate, 

contacting the coating media coated side with the 
back side of the substrate at the laminated portion 
to exclude oxygen from the laminated portion, 

curing the coating media by irradiating a radiation at 
the laminated portion, and 

wind up the support having the radiation cured coat 
ing thereon on a reel. 

6. A process according to claim 1, wherein said pro 
cess is conducted continuously. 

7. A process according to claim 5, wherein said pro 
cess is conducted continuously. 
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